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This document contains stdyy-step tutorialson standardhydrologic methods used by the
District that are implemented iDDMSW The tutorialswere designed to encapsulate the
capabilities and features ®@DMSWto build hydrologic models such H&EG1 and theRational
Method. The tutorial for the development of th#ECL model uses th€ ARKUNITHYDROGRAPH
and the tutorial for theRATIONALIMETH® modelincludes a storm drain example, which is used
for the STORMPROBACKWATERM ODELINGuUtorial.
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|. HYDROLOGYAND STORM DRAINAGEHYDRAULICS

1.1 HEGI1 MODELINGUSINGOLARK UNIT HYDROGRAPH

1.1.1 Problem Statement

To estimate the 10§ear design discharge usi@Sdata for sub basins, land use, soils
and time of concentration with the following given conditions:

HEG1 Model
FCDMC Soils

FCDMC Land Use

NOAA14 Rainfall

MCDOT Roads (not applicable)
Clark Unit Hydrograph
GreenAmpt Loss Method
Single Storm

24-Hour Duation

Tab Interval: 5 Minutes
Number of Ordinates: 2000
OutputLevei 5

X X X X X X X X X X X

X

1.1.2 Step-by-Step Procedures

Step 1: Establish a New Project and Default-8pt

Step 2: Set Model Runs Path

Step 3: Prepare Maps

Step 4: Establish Rainfall Data fro@IS

Step 5: Establish SulBasin, Land Use and Soils Data f6I8
Step 6: Review Established Siasin, Land Use and Soils Data
Step 7: Establish Storage Facilities Data

Step 8: Establish Routing Data

Step 9: Develop Hydrology Network

Step 10:RunHEG1 Model

Stepll: Review Model Results

Step 12:Backup Project
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(A) Step 1- Establish a New Project and Defaults Set-Up

(a) Click theDDMSWicon on the Desktop or Program menu to launch the
DDMSW ClickOKto accept the software disclaimer as is shown in the
following figure.

Agreement

Drainage
Design
Management
System

This pregram has been written to aid in the management of drainage design. Itis provided as
a public service to aid in i 1tation of the i information data, and procedures,
presented in the Drainage Design Manuals. The user of this information releases, indemnifies
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of
their reliance on and use of the DDMSW computer program and the data supplied with it. The
use of this program and the results developed are the responsibility of the user.

Many of the default values provided are generic and serve te guide users in their modeling.
Users must exercise judgement to evaluate and medify default values based on the specific
watershed. An approval for default table values for a specific watershed must be obtained
from the appropriate agency

Continuing signifies your acceptance of this disclaimer.

KVL Consultants, Inc. Cancel

After the DDMSWis launched, theSELEcTPROJECTWIndow is automatically
opened as is shown in the following figure.

Select Project
List l Details
Look for

Reference Date D Title -
EXAMPLE4 01/01/2010 |00004 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLEA 01/01/2011 |00005 Example 1 HEC-1 tutorial project
SEDIMENTYIELDFCD 01/01/2012 |00009 River Mechanics Example - Sediment Yield
BANKPROTECTIONFCD 01/01/2012 |00010 River Mechanics Example - Bank Protection
BRIDGEPIERFCD 01/01/2012 (00011 River Mechanics Example - Bridge Pier =
RIPRAPSIZINGFCD 01/01/2012 (00012 River Mechanics Example - Riprap Sizing
KVLEXAMPLEG 01/01/2011 |00018 HEC-1 Tutorial - 3-Graph Unit Hydrograph
KVLEXAMPLEY 01/01/2011 |00019 Rational Method Tutorial
KVLEXAMPLES 01/01/2011 |00020 Street Drainage Examples
KVLEXAMPLE2 01/01/2011 |00021 Example 2 using Shape files and NOAA 14
KVLEXAMPLES 01/01/2011 |00023 HEC-1 Tutorial - Custom Storm Event
KVLEXAMPLE3 01/01/2011 (00024 Example 3 Rational Method tutorial project
KVLEXAMPLE10 01/10/2014 |00025 HEC-1 Tutorial - Import HEC-1 File
LAUNCHABLERIPRAP 01/01/2012 |00027 River Mechanics Example - Launchable RipRap
KVLEXAMPLE11 01/10/2014 |00029 FCDMC Hydraulics Manual Design Example 4.6 -
] 0 s
Modification Date | 01/01/2011 i) ‘ @mfo H Print H Delete || Add || oK |

(b) Click theAdd button on the SELECPROJECWIndow to start a new project
(OrFileC New ProjectC Add).

(c) On theNewProJECOPTIONSOrm, selectHydrology and Hydraulicsheckbox
andselect theStandardradio button. ick OKto close the form.

(d) ¢ & LBYLEXAMPLES A Y Réferendééxtbox. This is the name of¢h
new project. The users can choose the name as long as it does not exist in
the DDMSWproject list.

(e) Type into theTitle textbox a brief descriptive title of this projec¢Optional)
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() Type into theLocationtextbox the locatn of this project(Optional)
(g) Type into theAgencytextbox the agency or company nan{@ptional)

(h) Type a detailed description of this project into the textbox on the bottom
left side of the window(Optional)

(i) IntheProject Defaultdrame, keepall the default data settings.

() UnderHECI Defaultsframe, change the defau@torin NEMultigle¢ 2
oSingle o0é Of AOlAYy 3 2(Pelestérbutton) Iy ATe Ay 3

(k) UnderHEGL Defaultsframe, change the defauuration¥ NR6YHou¢ (i 2

@4 Houé¢ o0& O fthe @dgifying gla$elector button) Also change
the Tab Interval (NMIN) from 5 to 2.

() Clickthe Savebutton to save the entered data.

(m) Clickthe OKbutton on the SELECPProOJECTOrm to close the window The
following figure shows what the window lookke.

Select Project
List Details
Project Reference Project Defaults
Project D 00053 Reference | (WINSINIENSET Model | HECH
Tille | HEC-1 Tutorial Soils | FCDMC
Location Maricopa County Land Use | FCDMC
Agency Flood Control District of Maricopa County Rainfall | NOAA14
Hydrology and Hydraulics Only [ custom Storm Event Roads | MCDOT
[Tl imported Hec-1 File
Return Periods to Model HEC-1 Defaults
1 2 3 4 5 5 Unit Hydrograph | Glark
2 E 5 E' 10 E' 25 E' 50 |Z| 100 |Z| Loss Method | Green-Ampt
Storms | Single
This project is setup to give a step-by-step instructions on how to use - Duration | 24 Hour
DDMEW to build a HEC-1 model. Tab Interval (NMIN) e
Mo. Ordinates (NCQ) 2000 =
i Cutput (10} =
Modification Date | 0511612017 | 5] [ @info || Prnt. ][ Detete |[ Add || ok |

Note: The Project I0O0063€ in the above figure is the database record unique
read-only projectidentifier, which is automatically generated by the program
when a new project is created. When users create a new praojdtis tutorial
the ProjectID of the new project will not be the same as tioject IDshown

in the above figure.
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(B) Step 2- Set Model Runs Path

When running theHECL model inDDMSW the names of the input and output files

are automatically established. The basic file forma®&Y Yvhere XXis the name of

the major basin andf YYs the return period. So fdviajor BasinO1and Return Period
100years the file name would b81-100. The input file use’sdat as the file extension

and the output file uses.out as the extension Because the file names for all projects
are the same, it is necessary to establish unique folders for the model runs for each
project.

(@) From the menu bar of the main application window, cligle C Project
Pathsto open thePRoJECPATHSfOrm.

(b) Click thebrowse button l—l to the right ofModel Runs Patliextbox.

(c) Navigate to thedModlrunst folder and highlightModlrunst folder. Click
Make New Folderbutton on the BROWSE FOROLDERform and enter
OKvIExample&s &

(d) After setting the project path, click th@Kbutton to close theBROWSE FOR
FOLDERvindow.

1@ Project Paths EI@

Machine ID | LENOVO # KENMETH V. LEWIS
Agency | Flood Control District of Maricopa County
Project | HEC-1 Tutorial
Model Runs Path | CIWWPPSIFCOMCE30MSTIMODLRUNSKVLEXAMPLESAL

0

@ nfo OK

(e) ClickSaveand then clickOKto close thePRoJECPATHSWIndow.
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(C) Step 3- Prepare ESRI Shape Files

This step is only for information purposes. There is no action required for the tutorial

user in thisstep. Several ESRI shape files must be prepared. Theyaariall, Sub-

Basin, LandUse, Soils and Tc  As part of the shape files, the table structures must
include specific fields. For the purposes of this tutorial, all these shape files have
alreadybeen prepared. This tutorial does not cover the creation of the shape files. For
Gdzi2NRFE&a 2y K2g G2 ONBI HS TAPHEMRESREKAPEIS T A f
HLEs FO®DMSW document that can be downloaded frortne District website
(https://www.maricopa.qov/264/How-to-PrepareESREhapeFiles.

This section describes the general requirement for the required shape file sable
Assignindile namesto the shape fileso be usedare notcritical. or the purpose of
this tutorial, however,map filesare named based on the data they represeitt.is
important, however,that field names data types and formatmside the tables must
be fixedasdescribedn the followingsectiors.

(C.1) Rainfall

The Rainfall magRainfall.shpwill contain a single polygon and have a field named
RAINID which is defined as Character 8 data tyipdicatinga Text data fieldbf 8
characters long. The Rainfall map can be created after theB&sims map
(Sulbasins.shphas been prepared and is basicahlig combined polygon areas of the
modeledSubBasins

File Edit View Bookmarks Insert Selection Tools Window Help
DEHd& BX | o o | |7 MRAR L =R S PAEC RS RN ] EEIGI N Y YA &l
Edi [ Create New Festure & | [ 1=

= £ layers
oo I
a

DEFAULT

Disply [ Source | Selection 3024
Draving ~ K O~ A~ < [0 Al S0~ Bz U lAY B Ev o~

1713806.009 957587 931 Feet

| z Hydrology and Storm Drainage Hydraulics -5


https://www.maricopa.gov/264/How-to-Prepare-ESRI-Shape-Files

(C.2) Sub-Basins

The SukBasins magSubbasinsshp will contain onepolygon for each SuBasin irthe
project. The required fields include:

x  AREAID Character 6 Enter uniqueSubBasin ID
x  BASINID Character 2 EnterMajor Basin ID

x  AREASFNumeric 12.0 Data entered into this field will be overwritten
internallyby DDMSW Thidfield contains the Sub
Basin area in square feet. The data for this field is
calculated automatically when thdpdate button
is clickedbn the UPDATEHYDROLOGFROMGISform
in DDMSW

Q  Custonize ws  Help
SU[3ee T E) s | D G R G | e o S| AP BEC ZIP STR 680 | X o s wE s e @ @ o 7 B B
NID 7 MR B

010005

010010

(C.3) Land Use

The Land Use mghanduse.shpwill contain polygons for land use data. There can be
more than one polygon with the same land use ID. It is vitally necessary that the land
use coverage extends beyond the extent ofalbBasins. The required fiedthclude:

x LUCODECharacter 15 LUCOE values should be consistent with the
values in the©DMSWand use defaults table.
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‘wols Window Help
* 16579 M ABO= N R EN@eE A k O# 25 &
e =l [ =]
=]
[ Attributes of Landuse. nﬂg
Shape | LUCODE | BUFFER
¥ Polygon | 120
Polygon
]
EN R [
0) Anal 0~ Bru A D~ Er »~

718078.028 957424367 Feet

(C.4) Soils

The Soils mafSoils.shpwill contain polygons for soils data. GASmap for soils data

can be obtained from the Flood Control District. There can be more than one polygon
with the sameSoil ID. It is vitally necessary that the soils coverage extends beyond the
extent of all SulBasins. The required fields include:

x  SOILLID Numeric 15 SOIL_LIDvalues should be consistent with the
values in theDDMSWsoil defaults table.

ools Window Help

b |[1129% a0 Q@ IM@eEs B0 R0MA LS &
. | [ =]

Attributes nFSmt-Eh 8 =

FID | Shape | SOIL_LID | BUFFER

» 0] Polygon 64591 Y
1 Polygon 6453 | v
2 | Polygon 54593 Y
3 Y

Folygon 54590

Recards 14| 4| 1 v[m|  shows v

721305.549 957081.757 Feet
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(C.5 Tc

The Time of Concentration m&pC.shpwill contain polylines for Tc data. There needs
to be one Tc polyline for each S#asin in the project anéach polyline must be
completely contained within its respective Sub Basin. The required fields include:
x  AREAID Character 6 Thisis determined internally bpDMSW
x  BASINID Character 2 This is determined internally iyDMSW
x  LENGTHNumeric 12.0 This is detrmined internally byDDMSW
x  USGE Numeric 9.2 Enter the upstream ground elevation.
x  DSGE Numeric 9.2 Enter the downstream ground elevation
The data forAREAIDBASINIDand LENGTHire populated automatically when the

Update button is clicked in thdJPDATEHYDROLOGFROMGISform and any data
entered will be ovemvritten.

£ |[1500 MRFCAroR- Nl v ROBER SRR B L Y Y &
e =l [ =l

7168319 95855452 Feet

(D) Step 4 - Establish Rainfall Data from GIS
(D.1) Rainfall Ids

In DDMSW different major basins can have different rainfall data. If there is only one
major basin then the program will useK BEFAULET | & NI Ay Fl § f @

(@) From the menu bar of the main application window, clijdrologyC
Rainfall Idsas shown in the following figure aride RAINFALLDSwindow
opens.
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(b) Select theSource(can bedGIS or dManuak). Since a rainfall map has
been established, seledGIS.

(c) EnteringDescriptioninformationis optional.
(d) After the data entry, clickhe Savebutton.
(e) Click theOKbutton to close the window.

b Rainfall Ids =R =R

Look for

D Source  Description &
Pl 1 3
Rainfall ID
Rainfall ID Source | GIS E
Description | Default NOAAT4 rainfall. -

| @info || Print. | Delete || Add || oK

(D.2) Rainfall

(a) From the menu bar of the main application window, clijdrologyC
Rainfallto openthe NOAAL14RAINFALIUD: DEFauLTorm.

b NOAA 14 Rainfall ID: DEFAULT =N =R ===
Rainfall Map
C:WPPSIFCDMC530\STIMAPSIKVLEXAMPLESAIRAINFALL. SHP
Required Map Fields

Average Rainfall Data for ID: DEFAULT
2yr 5yr 10yr  25yr  50%r  100yr

5 Min
10 Min
15 Min
30 Min
1 Hour
2 Hour
3 Hour
& Hour
12 Hour
24 Hour

[ Log || @inro || Pont. ][ update |Rainfaiip] ok
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(b) Click on the button at the right side of thérainfall Maptextbox and
select theRainfallmap (Rainfall.shpfile establishedearlier. It may be
necessary to migrate to the folder that the shape file is in.

(c) After selecting the rainfall map, click tisavebutton.

(d) ClickUpdateto create the NOAA14 rainfall data from tdSmap. A
UPDATENOAA14RAINFALIWSINGGISdialog boxsimilar to the figure
belowwill appear

Update NOAA14 Rainfall using GIS 23

i N ) This will update all the rainfall return periods and durations
' for Rainfall ID: DEFAULT

The update will be based on the fellowing Shape file:
CAAPPS\FCDMCE300STMAPS\KVLEXAMPLESA\RAINFALL.SHP

Do you want to continue?

(e) Click theYesto proceed.

(f)  After the update is completed, thBlOAA14 RAINFALUD: DEFAULT
form will then have the updated data in theverage Rainfall Data for ID:
DEFAULTrame as shown below.

led NOAA 14 Rainfall ID: DEFAULT ==
Rainfall Map
C\APPSIFCDMCE30\STIMAP S\KVLEXAMPLESA\RAINFALL. SHP

Required Map Fields

Average Rainfall Data for ID: DEFAULT
240 240 10yt 29w 20w 100w
5Min | 0264 0357 0427 0521| 0593 | 0.666
10Min | 0402 0543 0650 0793 0903, 1.015
15Min | 0499 0673 0806 08983 1.119 | 1258
30Min | 0672 0907 1085 1324 1507 1694
1Hour | 0831 1122 1343 1639 1.865,| 2.096
2Hour | 0964 1281 1524 1854 2102 2360
3Hour | 1045 1365| 1618 1971 2252 2542
BHour | 1237 1577| 1848 2218 | 2505 6 2304
12Hour | 1414 1784 2075 2467 2768 3.080
24Hour | 1679) 2.174| 2569 3.121| 3559 4018

[ Log || @m0 |[ Pont. | Update ’|[Rainfanip) ok

(g) Click theOKbutton to close the window.
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(E) Step 5- Establish Sub-Basin, Land Use and Soils Data
from GIS

¢ KS LINE 88&sh,iafdiuse{adddsoils data can be populaté@DiviSWirom the
maps created earlier.

(a) From the menu bar of the main application window, cié&psC Update
Hydrologyto open theUPDATEHYDROLOGKFROMGISwindow.

l‘é Update hydrology from GIS - MB: 01 E@

Name and Path of Maps for Hydrology
Sub Basins
Land Use
Soils

Tc

Required Map Fields

Update Options Major Basin Sub Basins Default

Sub Basi (D]
Sub Basin Major Basin | 01 Iil Time-Area | {1 I - |

Land Use
Soils
Tc

| @info |[CheckLog|| Update | oK |

(b) On the Update Optionsdata frame check theLand Use Soilsand Tc
checlboxes.

(c) Inthe Map File Key Field Nanfeame> S yLUCORE dEadd\NJIse Code
(d) Inthe Sub Basins Defauframe, selectdUrbare from the dropdown list
itemsfor the Time-Area

(e) Click thebutton to the right of theSub Basingextbox and select the
SubBasinsmap (Qubbasinsshp). It may be necessary to migrate to the
appropriate folder.

(f Click the button to the right of theLand Use textbox and select the
LandUsemap (Landuse.shp

(g) Click the® button to the right of theSoilstextboxand select theSoilsmap
(Soils.shp

(h) Click the® button to the right of theTcand select theTcmap (TC.shp
(i) ClickSave
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Before update the UPDATEHYDROLOGY FRO@ISform should look like the
following figure.

ls Update hydrology from GIS - MB: 01 ==
Name and Path of Maps for Hydrology
Sub Basins | C\APPS\FCDMCE30VSTIMAPS\KVLEXAMPLESAVSUBBASINGS . SHP
Land Use | C\APPSIFCDMCS30MSTIMAPSIKVLEXAMPLESAILANDUSE. SHP
Soils | C\APPS\FCDMCE30VSTIMAP S\KVLEXAMPLESAVSOILS.SHP
Tc | C\WWPPS\FCDMC530MSTIMAP SIKVLEXAMPLESATTC.SHP

Required Map Fields

Update Options Major Basin Sub Basins Default
SHD I Major Basin | 01 Time-Area | Urban |Z|
[¥]Land Use
[¥] Soils
& Tc

Map File Key Field Name
Land Use Code

[ @info |[checkLog| Update || ok |

() On the form, tick Update. An UPDATEHYDROLOGY FROWI Sdialogbox
will appear

Update Hydrology from GIS

e

f 1 This will update the Major Basin data from GIS shape files as follows:
" Sub Basin data will be updated.
Land Use data will be updated.
Soils data will be updated.

Te data will be updated.

Do you want to continue?

ves || Mo

(k) ClickYesto continue

() Click theOKbutton to close thedJPDATEHYDROLOGY FRA®ISwindow.
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(F) Step 6 - Review Established Sub-Basin, Land Use, and
Soils Data

The SukBasin, Land Usé&oils and TGdata have been developed fronGIS It is

necessary to review the data to makare that all informations correct.
(F.1) Sub-Basins

(a) From the menu bar of the main application window, cktydrologyC
Sub Basinso open theSuB BAsINSwindow. Click theDetailstab to view
the datadetailsfor each sub basin.

The forns below show the data foBub Basisd n M1 h ¥ R€ da n.Mmn nMmn €

L Sub Basins - MB: 01 =8 EcR=
List Details
Sub Basin Rainfall Losses - Green-Ampt n
. Value Default Custom
Major Basin | 01 )
. 1A(in) 0.25 0.25 0
Sub Basin | 010005
- DTHETA 0.29 029 [O
Sort,  10}% i
PSIF (in) 275 275 [E]
Sub Basin Parameters - Clark KKSAT 1.339 1339 [l
Area (sq mi) 0.019 RTIMP (%) 43 43 [l
Length (mi)| 0292 XKSAT (Bare Ground) | 0.930
USGE (f) 1582.0 Avg Vegetation (%) 50.0
DSGE (ft i
[_) 15500 = Return Period Parameters
Slope (f/mi)|  1301] 1301 2w 5w 10w 25w 50w 100w
Time-Area | Urban |Z| CustomTc  [] ] ] ] ] [
Te (hrs
Value Default  Custom (hrs) 0281 0263 0243 0220 0207 0196
Vel (fis
Kb 0033 0.033 B (fis)] 151 1.62 1.75 1.93 205 217
R(hrs)| 0322 0299 0274 0246 0229 0216
| @info || Resort || Print. || Delete || add || mB | Updae || oKk |
4 Sub Basins - MB: 01 % EI@
List Details
Sub Basin Rainfall Losses - Green-Ampt =
Value Default  Custom
Major Basin | 01
. 1A (i) 0.25 0.25 ]
Sub Basin | [010010
= DTHETA 0.28 0.28 O
Sort 20 |2
PSIF (in) 3.03 3.03 E
Sub Basin Parameters - Clark HKSAT 1.084 1.084 o
Area (sq mi) 0.036 RTIMP (%) 32 32 =
Length (mi)|  0.230 XKSAT (Bare Ground) | 0.753
USGE (f) 1600.0 Avg Vegetation (%) 50.0
DSGE (ft i
(_} 1550.0 Adj Return Period Parameters
Slope (fmi)| 2174  216.0 2w 5w 10w 25w 50w 100w
Time-Area | Urban [=] CustomTc  [C] ] =] | ] ]
Tc (hrs
Value Defaull Custom (hrs) 0222 0203 0184 0166 0156 0.148
Vel (fis
Kb 0.031 0.03 [ (fis) 152 1.66 1.83 2.03 216 228
Ri(hrs) 0143 0129 0116 0104 0097 0.0
[ @info || Resont [ Pont. || Deete || ada || wmB ][ update || ok
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(b) Click theOKbutton to close theSuB BAsSINSorm.

(F.2) Land Use

(a) From the menu bar of the main applicationnaow, clickHydrologyC
Land Useo open thelLANDUSEform. Click theDetailstab to view the
land use data details for each record.

The forms below show the data details fdrand Use Cod# 5n & Y R dmy n €
forSubBasim nmnnnpéo®

b Land Use - MB: 01 =R E=R =
List Details

Land Use

Wajor Basin ID | 01 Area (sq mi) | [IENTEE
Sub Basin ID | 010005 Area (%) 153

Land Use Code | 150 Small Lot Residential - Single Family (4-6 du per acre)
Land Use Data
Value Default Custom
Initial Loss (IA) 0.25 025| [ 0

Percent Impemvious (RTIMP) 30 3| M@

Vegetation Cover 50.0 500 [

Moisture Deficit (DTHETA) | NORMAL NORMAL O

Resistance Coefiicient (Kb) | MIN MIN 1

[ @ifo || copy |[ Pont. |[ Delete || agd |[ wB ][ ok |
bk Land Use - MB: 01 =lfe =
List Details

Land Use

Major Basin ID | 01 Area (sq mi) | IR
Sub BasinID | 010005 Area (%) g47
Land Use Code | 180 High Density Residential - Multi Family (10-15 du per acre)

Land Use Data

Value Default  Custom
Initial Logs (IA) 0.25 025 [ 1
Percent Impenvious (RTIMP) 45 45 (&
Viegetation Cover 50.0 500| [
Moisture Deficit (DTHETA) | NORMAL MORMAL 1
Resistance Coefficient (Kb) | MIN MM (&
[ @info || copy | Pont. ][ Delete || add || we ][ ok

(b) Click theOKbutton to close theLANDUSEform.
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(F.3) Soils

(a) From the menu bar of the main application window, clitydrologyC

Soilsto open theSoiLsform.

The form below shows the data details fdoil
Bastinmnnnpeé o

ID6459% for Sub

b Soils - MB: 01 =8 E=R =D
List Details
Sub Basi Soil Data
ub Basin Value Defaull Custom
Malhias R O xksaT| 0030 o0930] O
Sub Basin ID
ub Basin 010005 Rock Outcrop (%) &l
Soil ID
o SN Effective (%) 100
Area (sqmi) | INENEEL
Area (%) 100.0
Soil Description
Book Number | G45 Map Unit | 91
Description | Momaoli-Carrizo complex
[ @info || copy || Pont. | Detete | add || wB [ ok |

Further, the forms below show the data details f8pil IDsé6459& and
a ¢ n pfop Bub Basia n MLEE D

beds Soils - MB: 01 ==
List Delails [y
: Soil Data
SubjHaslg Value Defaull Custam
Major Basin ID | 01
tel XKSAT| 0390 0390 [
SubB D
ub Basin 010010 Rock Outerop (%) &
Soil ID
o S Effective (%) 100
Area (sq mi)
Area (%) 244
Soil Description
Book Mumber | 645 Map Unit | 90
Description  Momoli gravelly sandy loam 1 to 5 percent slopes
~
| @into || copy || Prnt. |[ Delete || add || mB | ok
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b Soils - MB: 01 =8 EcEF=T

e Details
L s
Sub Basin - seil Data Value  Default Custom
Major Basin ID | 01 Iél KKSAT 0.930 0.930
Sub Basin ID | 010010 Iﬂ_ Rock Outcrop (%)
Soil ID 64591 |2 Effective (%) 100
Area (sq mi)
Area (%) 756

Soil Description
Book Mumber | §45 Map Unit | 91

Description | Momoli-Carrizo complex

[ @ino || copy |[ Pont. || Detete | g |[ w8 ][ ok

(b) Click theOKbutton to close theSoiLsorm.

(G) Step 7 - Establish Storage Facilities Data
To enter Storage Facility datdo the following:

(a) From the menu bar of the main application window, cli¢kdrology C
HEGLC Storageto open theHEG1 STORAGIFACILITIESrm.

(b) On theHEC1 STORAGEACILITIE®OrM, dick Addto add a record

b HEC-1 Storage Facilities - MB: 01 EI@
List
Look for
D Comments -
4 | r )
Info || Resort Copy Print pelete | Add [ mB_ ][ crapn |[ ok |

(c) On theDetailstab,selecta { [ £ dn{h&Disghérge Optionframe.
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(d) Checkhe following checkboxes in theischargeOptionsframe. Ignore the
Warning messages, if there are.

9 LowLevel Outlet (SL)
9 Spillway Characteristic§SS)
9 Topof Dam Overflow (ST)

(e) For theStorage IDenteraSTO0L16.

(f) For theLow-Level Outlet (SLdata card, enter the following:
9 Centerline Elevation 96.00
9| CrossSection Area 4.00
i Discharge Coefficient: 0.70
9 Orifice Equation Exponent: 0.50

(9) For theSpillwayCharacteristic§SS)ata card enter the following:
9 Spillway Crest Elevatian 98.00
9 Spillway Length 20.00
i Discharge Coefficient: 3.00
I Weir Equation Exponent: 1.50
(h) For theTop of Dam Overflow (STDatacard enter the following:
9 Elevation Top of Dam: 100.00
9 Length Top of Dam: 50.00
9 Discharge Coefficient: 3.00
1 Weir Equation Exponent: 1.50

(i) ClickSaveto save the data entered.After the data entries, theHECL
SToRAGIEACILITIEBIrM shouldlook like thefollowing figure.

l HEC-1 Storage Facilities - MB: 01

E=% NoR ===

List Details l Storage/Elevation

Storage Facility

wsino1  |[2]

Option Details
Low-Level Outlet (SL)

The data is for Lesson #1 - from Hydrology and
Storm Drainage Hydraulics Training Book

"

Centerline Elevation
Storage ID | EREURly 96.0
Cross-Section Area 4.00
Discharge Options Discharge Coefficient 070
| Orifice Equation Exponent 0.50

sL88.ST (2] | piitway Characteristics (55)

Low-Level Qutlet (SL) [V Spillway Crest Elevation 93.0

Spillway (33) ¥ Spillway Length 20.00
Top of Dam Overflow (ST) [V Discharge Coefficient 3.00
If the Discharge Options Weir Equation Exponent 150
are changed, it is Top of Dam Overflow (ST)
;‘he‘:gsri?erE’Cfﬁ;Zgzrk Elevation Top of Dam | 100.0
to add or remove Length Top of Dam 50.00
relevant data. Discharge Coefficient 3.00
Weir Equation Exponent 150

[ @ino | Reson || copy || Pont. |[ Dewete |[ ada || wB | crapn || ok
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() Clickthe Storage/Elevationtabto enter therating data showrbelow:

i HEC-1 Storage Facilities - MB: 01 =n =R
List l Details Storage/Elevation/Discharge

Storage Facilities Rating Data

Storage Elevation Storage Elevation

(aci) (ft) (act) (ft)
1. | IR 95.0 1.
2 1.00 96.00 12
3 200 97.00 13
4 2.00 98.00 14.
5 5.00 99.00 15.
6. 8.00 100.00 16.
i 25.00 105.00 7.
8 18.
9 19,
10. 20.
Storage ID || STO010 Use Surface Area

[ @0 || Resort || copy || Prnt. || Deete || add || mB || Graph | oK

(k) Clickthe Savebutton to save the entered data.
() Click theOKbutton to close theHEC1 STORAGEACILITIES®rm.

(H)

To enter Routindpata do the following:

Step 8 - Establish Routing Data

(a) From the menu bar of the main application window, cli¢kdrology C
HEGLC Routingto open theHEG1 ROUTINGDATAWINdow.

(b) ClickAddto add a record and enter the following data:

Route ID:

Type:

Shape:
Length(ft):
Slope(ft/ft) :
Many A YN Q a
Width (ft):

Side Slopéh:v):

= =2 -84 _-9_-9_-45_°9-="
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Channel Lossheckbox

010010
Kinematic Wave
CHANNEL

80000

0.0100

0.040

100.00

1.00

Uncheck
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i3 HEC-1 Routing Data - MB: 01 - A% =n AR ="
Look for Route
D Type i Major Basin ID | 04
= Route ID | iEGGETG]
Type | KINEMATIC WAVE
[7] Channel Loss
Kinematic Wave = oo

Shape | CHANNEL  [v|

Length (ft) 800.0
Slope (fuf) 0.0100
Manmg N 0.040
A Width (ft) 100.00
- Side Slope (hiv) 1.00

Prnt. | Delete Add MB oK

(c) Clickthe Savebutton to save the entered data.
(d) Click theOKbutton to close theHEC1 RoUTINGDATAform.
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() Step 9- Develop Hydrology Network

Todevelop the ModeNetwork, do the followingsteps
(a) From the menu bar of the main application window, cli¢kdrologyC
HEGLC Network to open theHEG1 MODEINETWORHKorm.

(b) On the HEGC1 MoDELNETWORKwindow, dick Add to add a record and
selectéBasirt from the SELECTYPEWINdow.

(c) ClickOKto close theSELECTYPEWINdOW.

d / £t A01 GKS a a(briBglectdrpuiton B thb fight DffDdextbox
and selectSub Basin IBD1000%

(e) ClickOKto close theSELECTD window.
(f) ClickSaveto save the entezd data.

(9) Clickthe Basinbutton to add another Sub Basin and seled®1001& from
the SELECTD window.

(h) ClickOKto close theSELECTD window.
(i) Clickthe Combinebutton to combine the precedingwo (2) Sub Basins

() ClickStorageto add a Storage Facility and seléSfT0016 from the SELECT
IDwindow.

(k) ClickOKto close theSELECTD window.
() ClickRouteto add a Route and seled®1001& from the SELECTD window.
(m) ClickOKto close theSELECTD window.

(n) ClickReSortto provide moreroom for inclusive records if needed.

Before creating a draft model, tHdEC1 MODEINETWORHKorm should look like
the following figure.
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bali HEC-1 Model Network - MB: 01 =8 EEN

Look for [T | Exclude
Sort 1D Type Retrieve Combine Area - Modelenvork
ID MB| 01
10{010005 |Basin -

Sort 50

Type | Route
D 010010

KO Output 0 (= [C]Tape 21
Route Type | KINEMATIC WAVE

20{010010 |Basin
30{010010 |Combine
40|STO010 [Storage

ra

[ Basin ][ Divert ][ D ]
[ Combing ][ Retrieve ][ * ]
[ Route ][ Storage ][KM Cumment]

Hydrograph ||Special Code

[ @inro |[ReSor || copy || Prnt. | Detete | Add || MB |[cCreateDrar| oK

(o) ClickCreate Draftto create the drafHEG1 model.

' N
Create HEC-1 Draft Model ——

This will create a draft network model am override the existing network
model (HEC-1 Data and input file)!

Generally, durnrmy data will be used to build appropriate records with
the following excepticns:

MNumber of Basin Areas to Combine (HC cards) will be saved.

Do you want to continue?

(e J[® ]

(p) ClickYesto continue andto close theCREATEHEC1 DRAFTMODELdialog
box
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() Click OK to continue andto close the DRAFTHEC1 MODELNETWORK
CREATEMlialog box

Subsequent to closing of tHBRAFTHEC1 MODEINETWORKREATE@Ialog box,
the PROGRAMME® HLEEDITORfOrm opens showing the draft HEKOmodel.
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